The introduction of light and especially electron optic systems for morphological studies of cellular and subcellular structures has enabled significant advances to be made in the knowledge of cell biology and normal and diseased organs.However, spatial and temporal aspects of cellular processes and the functional or evolutionary significance of the increasing complexity of higher organisms cannot be elucidated simply by comparing fine structures. In this context, classical histochemistry and new specific cytological procedures under development allow relationships between biological structure and function to be more readily discerned.
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Summary
The introduction of light and especially electron optic systems for morphological studies of cellular and subcellular structures has enabled significant advances to be made in the knowledge of cell biology and normal and diseased organs.However, spatial and temporal aspects of cellular processes and the functional or evolutionary significance of the increasing complexity of higher organisms cannot be elucidated simply by comparing fine structures. In this context, classical histochemistry and new specific cytological procedures under development allow relationships between biological structure and function to be more readily discerned.
In order to understand the molecular composition of organs at the cellular level, the combination of immunological and histological concepts is a promising line of research which already proved extremely useful for histopathology and cell biology. Antibodies possess a high degree of specificity towards antigenic determinants. Because of the narrow range of specificity of an antibody molecule to bind with its antigenic determinant, immunochemical methods are part of the most sensitive techniques in molecular biology and biomedicine. With respect to the definition of antigenic molecules (substances which initiate the formation of and react with antibodies are called antigens), immunoserological analyses of organs of normal state and in disease are of great importance. To this aim, qualitative and quantitative approaches have been described since the very early years of this century e.g. by Ehrlich, Landsteiner, Witebsky, Heidelberger, Marrack, Kabat, Oudin, Grabar and schools derived from these pioneers in immunochemistry.
In our day, further developments of highly sensitive techniques like those based on radio-or enzyme-immuno-assays are still in progress. The principle of an immunoserological analysis of organs relies on the use of immune sera produced by heteroimmunization of animals, on the use of antibodies produced by hybridomas or other biotechnical procedures or on the occurrence of autoantibodies in connection with certain diseases. A number of phenomena which resemble antibody reaction are shared by lectins. These occur in a variety of plants, invertebrates and vertebrates and are used for the study of carbohydrate moieties.
The immunofluorescent approach introduced by Coons and co-workers (1941, 1950 ) opened specific investigations on cellular structure and function at the light microscopic level. In the meantime, immunofluorescent methods have progressed from pure scientific research towards routine in histopathology. It is evident that analogous techniques will also be useful and important for ultrastructural studies.
In principle, the resolution of the electron microscope enables the demonstration of an antibody molecule which has reacted with its antigen. However, after usual resin embedment single protein molecules in the tissue cannot be identified because such molecule groups are not more electron dense than the surrounding matrix. In consequence, unlabeled antibodies are only suitable for the demonstration of isolated particles when measurable and reproducible changes in density or definite structural changes are obtained.
The purpose of most immunohistological procedures is the identification and characterization of cellular structure or function in situ rather than immuno-staining of physicochemically isolated constituents. Hence, the respective immunological ligand must be "labeled" in a way so that the antigen-antibody complexes become readily visible. Suitable substances for labeling purposes are those which lead to distinct color/fluorescent reactions (e.g. light or fluorescent microscopes, laser scanning microscopes) or which give significant deflection of electrons in the electron microscope. A milestone in immuno-electron microscopy was then the conjugation of the metalloprotein ferritin with antibodies by Singer (1959) which opened a new era of ultrastructure research.
It is now well established that immunological concepts of cellular ligand assays at both light and electron microscopic levels are important for the study of histogenesis, histodifferentiation and histopathology of organs. In this publication, the major steps in preparation of immunohistological reagents on the one hand and tissue sampling on the other hand are described.
The detection of intracellular molecules is especially emphasized which is much more intricate than that of extracellular spaces and cell surface membranes. The use of solid tissues instead of single cell suspensions or monolayer cultures is preferentially treated for the reason that tissues or their fragments represent the majority of specimens in histopathology and that, according to current experience, pitfalls are mainly observed with such solid organ preparations. In any case, principles in the preparation of immunohistological reagents are the same and theoretical as well as practical considerations of tissue sampling are quite similar for both tissue fragments and single cells.
When cells are to be studied, preservation of their structure and minimal alteration from the living state should be considered. The adaption of a fixation method is in most cases necessary. Yet, one of the most limiting factors impeding full utilization of immunological reagents is fixation and embedment of biological specimens (e.g. embedment in epoxy resins). Numerous publications during the last decades have shown that by experimental testing and methodological improvement of immunochemical and cytological parameters, conditions can be obtained under which suitable intracellular labeling of cellular molecules is obtained.
A general and ideal procedure for the detection of cellular ligands is not available. Light and electron microscopic immuno-stainings must be usually established for each biological model. Thus, immunohistology may consider two particular parts:
• the preparation of immunohistological reagents as well as • the cytological assays.
In this way, at least two different areas meet together, namely immunochemistry (even if numerous reagents can be now purchased) and cellular morphology. 
